The objective of the study was to reduce musculoskeletal disorder risks by applying the NIOSH lifting equation variables include the horizontal location, the vertical location, the vertical travel distance, the asymmetric, the lifting frequency and the coupling classification. The 17 specific samples from 4W and ZECP division were selected by the weight of box 15.4 -28.7 pounds. The standardized Nordic questionnaire for the analysis of musculoskeletal symptoms with pain scale from 0 (no pain) to 10 (worst pain) was used to self-report feeling. The ergonomics redesigns trained for the workers included: 1) brought the load closer to the worker by training; 2) raised the height of objects placed to reduce the vertical distance between the origin and destination of the lift; and 3) moved the origin and destination of lift closer together to reduce the angel twist. The new procedures were trained to all participated workers. The result found that the lifting index was safer (<1.0). For successful outcome, be supposed to monitoring is careful the data about a problem of the worker health, give the carefulness in case of specially exceed environment more than the LI advises and should do training continuously.
Introduction
In 2013 the Department of Labor Protection and Welfare, Thailand reported the amount of occupational disease was 131,826 cases that had 1335 workers (1.01%) who lifted or moved the heavy object [1] . The result from many research also found the low back pain or injury cause from moving or lifting object majority. The direct and indirect loss from disease is the treatment expense, losing work hour, being caused the symptoms feels pain to go up discouraging mind in the work as the result of sickness.
The NIOSH (National Institute for Occupational Safety and Health) is an institute where dare to the office researches occupational health and safety of the United States of America. They do the development go up the equation for use to assess lifting of manually conveniently in the usability more and more, since 1981 by specify the risk factor in the work at might cause dangerous the muscle system and bone compose the material weight, the distance from the center of gravity of the material and a labor, frequency, period of time, work rhythm, the stability of the material and the convenience for lifting (the character of the material), and have the adaptation set up in 1991 and 1993 [2] . Thus in this researches, the researcher do interested in the importance in work condition adaptation to be safe for the worker who performs about manual lifting in an auto-part factory at might have the condition risks to build abnormality occurrence is lower back area, by taking the factors of the equation come to use for adaptation work condition, and assess compare with before and after by using the related factors of NIOSH lifting equation for decreasing the risk might have an effect on to the low back pain symptoms and give the worker has the safety permanently. 
Research Design
The research design is semi-experimental research. The study period was during the January to March 2013. The population was 124 workers who lifted the box of auto-parts in the process. The 17 specific samples from 4W and ZECP division were selected by the weight of box 15.4 -28.7 pounds and the frequency 0.5 -2 lift per minute. They had no chronic low back pain (past 12 month) during lifting and willing to be the participants.
The tools were used for two objectives. The first used for measuring the distance factors for example, weighing apparatus, the distance, the angle measuring equipment as the NIOSH lifting equation variables. The low back pain feeling during lift was applied from the standardized Nordic questionnaire for the analysis of musculoskeletal symptoms with pain scale from 0 (no pain) to 10 (worst pain) [3] .
The study methods after asked for the establishment's permission the primary data was collected the processes, the lifting procedures and the work duration. Measuring the variable data about the manual lifting condition as follow the NIOSH lifting equation 2 both the origin (o) and destination (d), thus, the weight of the object lifted, the distance from the wrist in horizontal (H) measured in inches, the distance from the wrist in the vertical (V) measured in inches, movement distance of a hand (D = Vd − Vo) measured in inches, the angle of the shoulder from usual by measure in flat line (A), the frequency of lifting (F) per minute and holding work character (C). The Multipliers were calculated from all variables at [4] . As the follow;
1) The horizontal multiplier (HM) = 10/H.
2) The vertical multiplier (VM) = (1 − (0.0075|V −30|)).
3) The distance multiplier (DM) = (0.82 + (1.8/D).
4) The asymmetric multiplier (AM) = (1 − (0.0032A)).
5) The frequency multiplier (FM) from Table 1. 6) The coupling multiplier (CM) from Table 2 . Then calculated the Recommended Weight Limit (RWL) by multiplies all multiplier in 4.with the load constant (LC) 51 pounds. Finally, the lifting index (LI) was analyzed by divide the RWL with the object weight. The evaluating the lifting index (LI) as below; 1) LI < 1.0 the present object weight or lifting procedures may be not effect to worker health. 2) LI > 2.0 but not exceed 3.0 show the present manual lifting task risk to cause of the low back pain (LBP) symptoms.
3) LI > 3.0 the worst case of handle lifting. It cause to low back injury. The ergonomics redesign need for the workers and workplace improvement included: 1) brought the load closer to the worker by training; 2) raised the height of objects placed to reduce the vertical distance between the origin and destination of the lift; and 3) moved the origin and destination of lift closer together to reduce the angel twist. The new procedures were trained to all participated workers. The final evaluation was measured the NOISH lifting equation multipliers again that the lifting index value should less than 1.0.
Results
1) The 17 samples who worked in auto parts manufacturing as the box lifting with different sizes by weighted 15.7 -28.7 pounds with the duration 1 -4 hours a day, by way of lifting that always needs to be reached or twisted as the awkward postures. The subject feeling at the low back pain before redesign found that the level at 5, 7, 9 and 10 mostly (17.65%). The subject feeling at the low back pain after redesign found that the level at 6 mostly (29.41%) and the pain feeling at 9 and 10 disappeared as shown in Table 3 .
2) The multipliers of those NIOSH parameters were used to calculate the RWL (Recommended weight limit) of the origin and destination of the lift. The results from all position of workplace before redesign found that the mean HM, VM, DM, AM and FM were less than 1, while the CM was equal to 1 in all areas. The RWL highest was 27.85 pounds at the origin of the 4 W calcination. The RWL lowest was 10.12 pounds at the destination of the ZECP input as shown in Table 4 .
The results from all position of workplace after ergonomics redesign found that the mean HM, VM, DM, AM and FM were increased closer than 1. The RWL of all workplaces was increased as the highest 40.44 pound and the lowest 28.83 pound as detailed in Table 5 .
3) The lifting index (LI) as the load 15.4, 17.6, 19.8, 22.1, 24.3, 26.5 and 28.7 pounds found more than 1.0 at the origin and destination of all workplace. However after redesign the LI found less than 1.0 at the origin and destination of all workplace.
Discussion
The recommended weigh limit (RWL) after redesign of existing manual lifting job depend on the guide of NIOSH equation including included the brought the load closer to the worker, raised the height of objects placed to reduce the vertical distance between the origin and destination of the lift and moved the origin and destination of lift closer together to reduce the angel twist were increasing. That mean the workers can lift heavier than before improvement. In the other hand, the workers would be decreased the musculoskeletal disorder risk during lift the former load object at 15.4, 17.6, 19.8, 22.1, 24.3, 26.5 and 28.7 pounds. In addition the lifting index after ergonomic redesign found that less than 1.0 all weight.
